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Introduction

Dental enamel is the most highly mineralised andnsfest
biological hard tissue. It comprises 95% hydroxyaeaHA)
mineral, 5% water, and 1% organic matter (non-gelf®us
protein). The hydroxyapatite crystal structure ehl enamel
has been determined previously by several workehas space
group P@m with lattice parameters a=9.513A and ¢=6.943A
[1,2]. However the measurements were made on p@dder
enamel collected from many teeth, therefore anytutex
information regarding the growth of the HA crystat was
lost. Information on texture is extremely valualdeth for
understanding the formation of dental enamel, dsd & be
able to increase the longevity of restorationsrhgroving their
clinical placement. We have used the beamlines |BM28 at
the European Synchrotron Radiation Facility in Giga,
France to carry out the first position-sensitiveay-diffraction
experiments to map the texture distribution as mction of
position within intact enamel. Here we present greliminary
results.

Methodsand Materials

High-resolution synchrotron x-ray diffraction wassed to

collect 2D diffraction images at 1ffh spatial resolution over
the entire tooth crown. A 2D Mar CCD detector wagdl SO

that the change in texture around full diffractiamgs could be
observed. Basic texture contour maps were generbted
performing Rietveld refinement analysis, using arhouse

batch processing program and the GSAS software 488

extracting the intensity (texture) coefficients.

Results

A composite map of CCD images of an adult secordnptar
is shown in Fig. 1 where diffraction patterns wedlected
every 15@m. Each point on the image is one 2D diffraction
pattern, and these images have been arrangedntalierwhole
image for illustration. The shape of the tooth chearly be seen
from this composite image. The lighter patternsiacbthe edge
are formed by the strongly textured enamel, and daeker
patterns in the middle are the dentine. Belowithege are four
individual diffraction patterns from different parof the tooth.
Scans a), c) and d) illustrate the change in texdlirection at
difference positions within the enamel. Scan b)wshdhat
dentine is nanocrystalline (broader peaks) andtéedared.
Discussion

The strongest degree of preferred orientation wasd in the
002 reflection, and areas of high crystallite atigmt on the
tooth cusps are found on the expected biting sesfaaf the
teeth. The texutre direction of enamel is perpardicto and
follows the shape of the enamel-dentine junctioddifionally,
it can be seen that below the groove between thectsps (the
fissure), there is a circular region of enamel \whis less
textured than the surrounding structure. We beligve to be

caused by a fissure lesion in the enamel which has
demineralised the enamel and possibly affectedcitystalline
structure. Our results bring novel insight on thextdre
distribution and crystallinity within teeth and teathe potential

to optimise the clinical placement of dental conifgosaterials

in restorations.
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Fig. 1 2D images of whole tooth section with diéfiet regions
highlighted. a),c), d) enamel ; b) dentine,
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